Adenosine induces mesangial cell contraction by an A1-type receptor.
Adenosine is known to decrease renal blood flow and glomerular filtration rate. We have tested the hypothesis that adenosine exerts contractile effects on mesangial cells. Furthermore, we have studied, using selective agonists and antagonists for adenosine, which kind of adenosine receptor, A1 or A2, is mainly implicated in this response. We also investigated whether calcium is involved in adenosine-induced mesangial cell contraction. Rat cultured mesangial cells were exposed to adenosine (10(-7) to 10(-3) M) and the contraction was measured as changes in planar cell surface area (PCSA). Adenosine induced a time- and dose-dependent reduction of PCSA. This reduction in PCSA was prevented by incubation with the A1 blocker PD116,948 but not with the A2 blocker PD115,199. Adenosine-5'-ethylcarboxamide (NECA), an A2 agonist, did not induce significant changes in PCSA whereas N6-S-1-methyl-2-phenylethyl adenosine (S-PIA), an A1 agonist, induced a dose-dependent decrease in PCSA. Adenosine-induced mesangial contraction was prevented by verapamil or by incubation in a calcium-free medium. These results suggest that adenosine induces a specific contraction of cultured rat mesangial cells that seems to be mediated by its binding to the adenosine A1-type receptor. This contraction seems to be dependent on the influx of extracellular calcium.